Targeting of cancer stem cells by inhibitors of DNA and histone methylation.
Curative chemotherapy should target cancer stem cells (CSCs). The key characteristics of CSCs are a block in differentiation and an epigenetic signature similar to embryonic stem cells (ESCs). Differentiation by ESCs and CSCs is suppressed by gene silencing through the polycomb repressive complex 2 (PRC2) and/or DNA methylation. PRC2 contains the EZH2 subunit, which catalyzes the trimethylation of histone 3 lysine 27, a gene silencing marker. It is possible to reverse this 'double lock' mechanism using a combination of inhibitors of EZH2 and DNA methylation (5-aza-2'-deoxycytidine), which exhibits remarkable synergistic antineoplastic activity in preclinical studies. The authors discuss several specific EZH2 inhibitors that have been synthesized with antineoplastic activity. One such inhibitor, EPZ-6438 (E7438), has been shown to be effective against lymphoma in a Phase I study. The indirect EZH2 inhibitor, 3-deazaneplanocin-A (DZNep), also exhibits remarkable anticancer activity due to its inhibition of methionine metabolism. Agents that target EZH2 warrant Phase I trials. Due to its positive pharmacodynamics, DZNep merits a high priority for clinical investigation. Agents that show positive results in Phase I studies should be advanced to clinical trials for use in combination with 5-aza-2'-deoxycytidine due to the interesting potential of this epigenetic therapy to target CSCs.